Movies of the evolution of atomic positions in the finite temperature molecular dynamics simulations at temperature 30 K and 300 K. In the movies, the Ir atoms and the Bi atoms are denoted by blue balls and green balls, respectively. A 2 × 2 × 2 supercell containing 256 atoms is used in the finite temperature molecular dynamics simulations. It can be seen from the movies that, the atoms shake around their equilibrium positions back and forth while the extent of such motion under 300 K is larger than that under 30 K. However, no structural collapse happens throughout the simulations, indicating that IrBi 3 is dynamically stable both at low temperature 30 K and at room temperature 300 K.
Verification of the band structures with the modified Becke-Johnson potential. Here we verify the aforementioned generalized gradient approximations (GGA) band-structures by using the modified Becke-Johnson (mBJ) potential, which is proved to be able to predict an accurate band gap and band order 2, 3 . Firstly, we consider how the electronic density of states changes in mBJ case as compare with that in GGA case. Figure S3 shows the density of states of IrBi 3 at its equilibrium status with GGA (blue curve) and mBJ (red curve) potentials. It can be clearly seen that, mBJ potential made a significant modification on the density of states. The conduction bands shift towards higher energy direction. This indicates that, the isotropic strain needed to produce a topological state is reduced, as compared with the results obtained by GGA. Actually, the mBJ result shows IrBi 3 with 8% isotropic strain and 2% c-axis suppression has already become topological insulator with its band-structure shown in figure S4 (a) . The inset of figure S4 (a) shows the zoom-in of the band-structure at the vicinity of Fermi level, from which the band gap is estimated to be 20 meV, corresponding to temperature 232 K which is much higher than the liquid nitrogen temperature. Figure S4 
